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(54) Injection stretch blow molding apparatus 



(57) An injection stretch blow-molding apparatus 
comprises an injection molding station for simultane- 
ously injection-molding preforms each having a neck, a 
barrel, and a handle which is formed adjacent to the 
boundary between said neck and said barrel, and a blow 
molding station for stretch-blow-molding the preforms 
into containers. Said injection molding station includes 
two injection core molds, a rotary member which rotates 
around a rotating shaft, an injection molding section in- 
cluding one injection cavity mold, and an ejecting sec- 
tion. 



Said injection cavity mold includes barrel cavities 
for molding said barrels of the preforms, and handle cav- 
ities communicated with said barrel cavities for molding 
said handles, when said handle cavities are located at 
the outside of said barrel cavities in the radial direction 
of said rotary member. The width of an outside part of 
said injection cavity mold measured from the centerline 
of an array of said barrel cavities in the radial direction 
of said rotary member is larger than the width of an in- 
side part of said injection cavity mold measured from the 
centerline. 



FIG. 5 
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Description 

Background of the Invention 
Field of Industrial Application 

[0001] The present invention relates to an injection 
stretch blow molding apparatus according to the pream- 
ble of claim 1. 

Prior Art 

[0002] One of the injection stretch blow molding ap- 
paratuses is described in Japanese Patent Application 
Laid-Open No. 8-132517 which has been filed by the 
applicant. 

[0003] Such an injection stretch blow molding appa- 
ratus comprises an injection molding station for injec- 
tion-molding preforms, a blow molding station for 
stretch-blow-molding the injection molded preforms and 
a transfer station for transferring the preforms from the 
injection molding station to the blow molding station. 
[0004] The injection molding station injection-molds a 
plurality of preforms at the same time and carries the 
injection-molded preforms to a preform removing sec- 
tion through a rotary disc while the preforms are being 
held by neck cavity molds and injection core molds. At 
the preform removing section, the preforms will be re- 
moved out of the injection molding station. 
[0005] The transfer station delivers the simultaneous- 
ly injection-molded preforms to the blow molding station. 
[0006] The blow molding station receives the pre- 
forms from the transfer station and carries them by car- 
riers which are moved circularly. After the preforms have 
been heated at a heating section, preforms less than the 
number of the simultaneously injection-molded pre- 
forms are then moved into a blow molding section 
whereat they are blow-molded into containers. These 
molded containers will be taken out of the blow molding 
section at its container removing section. 
[0007] In such a manner, preforms can be molded for 
a reduced injection molding cycle time while securing 
time sufficient to cool the preforms. In addition, the work- 
ing efficiency can be improved relating to the blow cavity 
molds. 

[0008] The present invention is directed to further im- 
prove the aforementioned apparatus so that it is partic- 
ularly adapted for the molding of containers each having 
a handle at its neck. 

Summary of the Invention 

[0009] An object of the present invention is to provide 
an injection stretch blow molding apparatus which is 
suitable for use in molding containers each having a 
handle near a neck. 

[001 0] The object is solved by an apparatus according 
to claim 1 . 



[0011] According to the present invention, there is 
provided an injection stretch blow molding apparatus, 
comprising: 

5 an injection molding station for simultaneously in- 
jection-molding preforms each having a neck, a bar- 
rel, and a handle which is formed adjacent to the 
boundary between the neck and the barrel; and 
a blow molding station for stretch-blow-molding the 

10 preforms into containers; 

wherein the injection molding station includes: 

two injection core molds; 
a rotary member which rotates around a rotat- 
15 ing shaft, supporting the two injection core 

molds at positions opposite to each other with 
the rotating shaft in the center; 
an injection molding section including one in- 
jection cavity mold which is clamped alternately 
20 with one of the two injection core molds for in- 

jection-molding the preforms; and 
an ejecting section for ejecting injection-mold- 
ed preforms from the other of the injection core 
molds which has moved out of the injection 
25 molding section by rotation of the rotary mem- 

ber; 

wherein the injection cavity mold includes bar- 
rel cavities for molding the barrels of the pre- 
forms, and handle cavities communicated with 
30 the barrel cavities for molding the handles, 

when the handle cavities are located at the out- 
side of the barrel cavities in the radial direction 
of the rotary member; and 
wherein the width of an outside part of the in- 
35 jection cavity mold measured from the center- 

line of an array of the barrel cavities in the radial 
direction of the rotary member is larger than the 
width of an inside part of the injection cavity 
mold measured from the centerline. 

40 

[0012] The injection cavity mold is asymmetry be- 
cause of the handle cavities. According to this aspect of 
the invention, the centerline of the barrel cavity array 
can be placed closer to the rotating shaft. Thus, the ro- 
45 tating radius of the preforms can be maintained smaller 
even if preforms with handles are to be injection-mold- 
ed. This can reduce the dimensions of the system. 
[0013] Two neck cavity molds may be supported by 
the rotary member. Each of the two neck cavity molds 
50 has a pair of split mold portions for molding the necks 
of the preforms, and each of the handle cavities in the 
injection cavity mold has an opening to face one of the 
neck cavity molds carried to a position of the injection 
molding section by the rotary member. Thus, the han- 
55 dies of the preforms are molded in the handle cavities 
closed by one of the neck cavity molds. 
[0014] Each of the neck cavity molds includes recess- 
es to face the openings of the handle cavities of the in- 
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jection cavity mold. Thus, these recesses may also func- 
tion as handle cavities. 

[0015] The injection cavity mold may include a distrib- 
uting section for distributing a cooling water around the 
barrel cavities, when the distributing section is located 
at the inside of the handle cavities in the radial direction 
of the rotary member. 

[0016] Thus, the cooling water distributing section 
may be located within a space in which there is no han- 
dle cavity. This can also improve the balance of weight 
in the injection cavity mold. 

[001 7] The injection cavity mold may include first cool- 
ing channels disposed around the barrel cavities, each 
of the first cooling channels having an inlet at one end 
and an outlet at the other end. 

[0018] The distributing section may have a second 
cooling channel having at least one supply channel for 
supplying a cooling water to the inlets of the first cooling 
channels and at least one drain channel for draining a 
cooling water from the outlets of the first cooling chan- 
nels. 

[0019] The inlets may be arranged along the at least 
one supply channel at regular intervals, and the outlets 
may be arranged along the at least one drain channel 
at the same intervals as the inlets. 
[0020] One of the inlets which is located at the most 
upstream position of the at least one supply channel is 
communicated with one of the outlets which is located 
at the most upstream position of the at least one drain 
channel. 

[0021 ] Thus, the cooling water passing through the re- 
spective cooling channels can be moved through pas- 
sageways of the same length extending from the entry 
of the supply channels to the exit of the drain channels. 
Therefore, the flow of water passing through the cooling 
channels can be substantially equalized. As a result, 
substantially the same cooling efficiency can be provid- 
ed both at the opposite ends of the injection cavity mold 
and at the center thereof. 

Brief Description of the Drawings 

[0022] Fig. 1 is a plan view of one embodiment of a 
stretch blow molding apparatus constructed in accord- 
ance with the present invention. 
[0023] Fig. 2 is a plan view showing a layout of injec- 
tion molds in the injection molding station of Fig. 1. 
[0024] Fig. 3 is a plan view of an injection cavity mold 
shown in Fig. 2. 

[0025] Fig. 4 is a front view of the distributing section 
of Fig. 3. 

[0026] Fig. 5 is a sectional view of the injection mold- 
ing station. 

[0027] Fig. 6 is a plan view of the delivering section 
and blow molding station shown in Fig. 1 . 
[0028] Fig. 7 is a sectional view of the heating device 
shown in Fig. 6. 

[0029] Fig. 8 is an enlarged sectional view of the car- 



rier and the preform shown in Fig. 7. 
[0030] Fig. 9 is a sectional view showing the blow cav- 
ity mold in Fig. 6. 

[0031] Fig. 10 is a fragmentary sectional view, in an 
5 enlarged scale, of Fig. 9. 

[0032] Fig. 11 is a sectional view taken along a line 
XI-XI of Fig. 10. 

Description of the Preferred Embodiment 

[0033] A preferred embodiment of the present inven- 
tion will now be described in detail with reference to the 
drawings. 

[0034] Figs. 1 to 11 show an injection stretch blow 
molding apparatus constructed in accordance with one 
embodiment of the present invention. 
[0035] Fig. 1 is a plan view of an injection stretch blow 
molding apparatus. 

[0036] The injection stretch blow molding apparatus 
comprises a machine base 10 on which there are gen- 
erally formed an injection molding station 12, a blow 
molding station 1 4 and a delivering section 1 6 between 
the injection molding station 12 and the blow molding 
station 14. 

[0037] The injection molding station 1 2 comprises two 
injection core molds (not shown in Fig. 1) which are lo- 
cated 1 80 degrees apart and a rotary disc 1 8 for inter- 
mittently circulating the injection core molds along a ro- 
tary carrying path. The injection molding station 1 2 also 
comprises an injection molding section 22 located op- 
posite to an injection device 20, and a removing section 
24 opposed to the injection molding section 22. Each of 
the injection core molds is stopped at the injection mold- 
ing section 22 or the removing section 24. As shown in 
Fig. 5, the injection molding section 22 has an injection 
cavity mold 68 capable of being clamped relative to each 
of the injection core molds 58 to injection-mold a plurality 
(e.g., four) of preforms 28 at the same time, each of the 
preforms having a neck 1 1 0, a barrel 1 08 and a handle 
80 formed at the boundary therebetween. 
[0038] The removing section 24 can release and re- 
move the preforms 28 out of one of the injection core 
molds 58. 

[0039] As shown in Fig. 5, the necks 110 of the pre- 
forms 28 are molded by the use of neck cavity molds 56 
each of which is formed by a pair of split mold portions. 
The preforms 28 will be carried toward the removing 
section 24 by the rotary disc 18 while being held by the 
neck cavity molds 56 and injection core molds 58. 
[0040] At the removing section 24, the neck cavity 
mold 56 may be downwardly moved to partially release 
the injection core mold 58 before the neck cavity mold 
56 is opened to remove the preforms therefrom. 
[0041] As shown in Fig. 1, the blow molding station 
1 4 comprises a circulatingly carrying means 34 which is 
formed by foursprockets 30, acarrying chain 32 passed 
around these four sprockets 30 and a sprocket drive 
means (not shown), for example, such as an electric mo- 
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tor for rotatably driving one of the sprockets or a rack- 
and-pinion mechanism including a rack connected to a 
hydraulic cylinder and a pinion connected to the sprock- 
et. 

[0042] The carrying chain 32 includes a plurality (e. 
g., twelve) of carriers 36 fixedly connected thereto and 
equally spaced. Each of the carriers 36 supports a pre- 
form 28 or a container 38. Along a carrying path for the 
carriers 36, there are provided a receiving section 40 for 
receiving the preforms 28 from the delivering section 1 6, 
a heating section 42 for heating the preforms 28 re- 
ceived at the receiving section 40 to a temperature 
which is suitable for blow molding, a blow molding sec- 
tion 44 for stretch-blow-molding the preforms 28 heated 
at the heating section 42 into containers 38, and a con- 
tainer removing section 46 for removing the containers 
38 molded at the blow molding section 44 out of the ap- 
paratus. 

[0043] The heating section 42 includes a heating de- 
vice 43 which may include a plurality of infrared heaters 
extending along the carrying path and disposed one 
above another. As the preforms are moved through the 
heating device 43, the preforms are heated by the heat- 
ers uniformly in a circumferential direction thereof while 
being rotated around their longitudinal axes by the re- 
spective carriers 36 which are rotatably driven by oper- 
ative engagement of their preform rotation sprockets 
with the preform rotation chain. 
[0044] The blow molding section 44 has a blow cavity 
mold 48 which may blow-mold a single preform 28, for 
example. The blow cavity mold 48 can be clamped 
against the preform 28 by means of a blow mold clamp- 
ing mechanism 45. 

[0045] The container removing section 46 includes a 
removing device 47 for inverting the container 38 into 
its upright state in which the container 38 will be re- 
moved out of the system. 

[0046] The delivering section 1 6 delivers the preforms 
28 from the removing section 24 of the injection molding 
station 1 2 to the receiving section 40 of the blow molding 
station 14. 

[0047] The removing section 24 of the injection mold- 
ing station 12 removes a plurality of preforms 28 simul- 
taneously injection-molded at the injection molding sec- 
tion 22 out of the injection molding station 12. However 
the delivering section 16 may deliver a plurality (e.g., 
four) of preforms 28 simultaneously removed at the re- 
moving section 24 to the receiving section 40 one at a 
time. 

[0048] While the injection molding station 12 is de- 
signed to injection-molds preforms 28 in their upright 
state, the delivering section 16 inverts the preforms 28 
which are in turn delivered to the blow molding station 
14 in their inverted state. 

[0049] In the blow molding station 1 4, further, the car- 
rying means 34 intermittently moves the carriers 36. Be- 
tween the heating section 42 and the blow molding sec- 
tion 44 is provided a stand-by section 50 whereat the 



heated preforms 28 are temporally stopped and waited. 
[0050] Figs. 2 to 5 show the injection molds in the in- 
jection molding station. 

[0051] Fig. 2 is a plan view illustrating the layout of 
5 injection molds as viewed through the rotary disc 1 8. 
[0052] Referring to Fig. 2, the rotary disc 18 is alter- 
nately rotated in opposite directions through 180 de- 
grees around a rotating shaft 52. 
[0053] An arrow A indicates a direction in which resin 
10 is injected in the injection device. The injection molding 
section 22 is provided on the side of the injection device 
around the rotating shaft 52 while the removing section 
24 is provided on the opposite side to the injection mold- 
ing section 22. 

is [0054] The rotary disc 1 8 includes two sets of injection 
core molds 58 and of neck cavity molds 56. Each set is 
mounted on the rotary disc 18 to be circulated and 
stopped at the injection molding section 22 or removing 
section 24 (see Fig. 5). Fig. 2 shows injection core mold 

20 holding plates 54 and neck cavity molds 56 on the rotary 
disc 18. 

[0055] Referring now to Fig. 5, between each of the 
injection core mold holding plates 54 and each of the 
neck cavity molds 56 are mounted an injection core 

25 mold fixing plate 60 on which injection core mold 58 is 
mounted and an eject plate 62 for removing the pre- 
forms 28. The injection core mold holding plates 54 and 
neck cavity molds 56 are provided with cooling channels 
64 and 66 to which cooling water is supplied through the 

30 rotating shaft 52 of Fig. 2 to cool the preforms 28. 

[0056] As shown in Figs. 2 and 5, in the injection mold- 
ing section 22, the injection cavity mold 68 is fixedly 
mounted for one set of injection core mold 58 and neck 
cavity mold 56. 

35 [0057] The injection cavity mold 68 may include four 
barrel cavities 70 for defining the external shape of the 
barrels 108 in the preforms 28. 

[0058] The top of the injection core mold 68 is formed 
with handle cavities 72 for molding handles 80, these 

40 handle cavities 72 being located corresponding to the 
respective barrel cavities 70. The handle cavities 72 are 
top-opened and may be closed by the neck cavity mold 
56 when it is clamped relative to the injection cavity mold 
68 (see Fig. 5). In addition, the neck cavity mold 56 may 

4 5 also be formed with recesses which are part of the han- 
dle cavities. 

[0059] In Fig. 5, line L is the centerline of an array of 
the barrel cavities 70. W1 is the width of an outside part 
of the injection cavity mold 68 including the handle cav- 

50 ities 72, measured from the centerline L in the radial di- 
rection of the rotary disc 18. Similarly, W2 is the width 
of an inside part of the injection cavity mold 68. W2 is 
smaller than W1 because the inside part does not in- 
clude the handle cavities 72. In this case, it is impossible 

55 to locate the handle cavities 72 inside of the centerline 
L because the parts around the rotating shaft 52 would 
interfere with an extending part of the injection cavity 
mold 68 including the handle cavities 72. If it is wanted 
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to locate the handle cavities 72 inside, the centerline L 
must be shifted outward. This would increase the dis- 
tance between the preforms and the rotating shaft 52, 
leading to increase in the size of the apparatus. 
[0060] Referring to Figs. 3 and 5, each of the injection 
cavity molds 68 includes a cooling channel 74 formed 
therein around a corresponding barrel cavity 70. As 
shown in Fig. 5, the cooling channel 74 has water inlet 
and outlet 74a, 74b opened on a side wall of the injection 
cavity mold 68, respectively at a lower position and an 
upper position of the side wall. This side wall is closer 
to the rotating shaft 52 than the barrel cavity 70 is to the 
rotating shaft 52. 

[0061] The side wall of the injection cavity mold 68 to 
which the water inlet and outlet 74a, 74b are opened 
includes a distributing section 76 for distributing the 
cooling water to the cooling channels 74 in the respec- 
tive barrel cavities 70, i as shown in Figs. 3 to 5. In the 
illustrated embodiment, the distributing section 76 is 
formed in the mold although it may be formed by a sheet 
metal. 

[0062] When the distributing section 76 is located at 
the inside part of the injection cavity mold 68 to be op- 
posite to the handle cavities 72, the balance of weight 
can be taken in the injection cavity mold 68 on the op- 
posite sides of the centerline L. 
[0063] As shown in Fig. 4, cooling water inlet and out- 
let 76a, 76b are formed on each side of the distributing 
section 76. A set of inlet and outlet 76a, 76b are con- 
nected to a cooling line for cooling a set of two barrel 
cavities 70. Provision of two sets of such cooling lines 
enables the length of each cooling line to be reduced 
with increase of the cooling efficiency. 
[0064] As shown in Fig. 4, each of the inlets 76a is 
formed at a position close to the bottom portion of the 
preforms 28 housed in the barrel cavities. Each inlet 76a 
is connected to a supply channel 78a to which the two 
inlets 74a are opened. 

[0065] On the other hand, each of the outlets 76b 
formed above one of the water inlet 76a is connected to 
a drain channel 78b to which the two outlets 74b are 
opened. Each of the drain channels 78b extends once 
to the center of the distributing section 76, turns down- 
wardly at a position near the center of the distributing 
section 76, and then communicates with the outlets 76b. 
[0066] As shown in Fig. 4, within one set of the cooling 
line, it is now assumed that the distance between the 
outlet 76a and the closest inlet 74a is L1 ; the distance 
between two water inlets 74a and the distance between 
two water outlets 74b are respectively L2; the length of 
the cooling channel between the mating inlet and outlet 
74a, 74b is L3; and the distance between the upper and 
lower drain channels is L4. 

[0067] In each of the supply channels 78a, it is as- 
sumed that the inlet 74a which is closer to the inlet 76a 
is located upstream while the other inlet 74a is located 
downstream. In each of the drain channels 78b, it is as- 
sumed that the water outlet 74b which is farther from the 



outlet 76b is located upstream, this outlet 74b commu- 
nicating with the upstream water inlet 74a. 
[0068] Thus, the length of cooling line in which the 
cooling water flows through the upstream water inlet and 
5 outlet 74a, 74b becomes L1 +L3+L2+L4-I-L2+L1 . Simi- 
larly, the length of cooling line in which the cooling water 
flows through the downstream water inlet and outlet 
74a, 74b becomes L1+L2+L3+L4-I-L2-I-L1 . Thus, these 
cooling lines are equal in length to each other. There- 
to fore, the flow of cooling water around two barrel cavities 
70 can be substantially equalized. 
[0069] The injection molding process is performed by 
clamping one set of injection core mold 58 and neck cav- 
ity mold 56 on the rotary disc 1 8 and the injection cavity 
15 mold 68 to form mold cavities into which a plastic mate- 
rial is injected. Thus, cylindrical end-closed preforms 28 
each having a neck 110 with a handle 80 are molded, 
as shown in Fig. 5. 

[0070] Each of the neck cavity mold 56 and injection 
20 cavity mold 68 includes a push pin 84 having a spring 
82. These springs 82 push the push pin 84 to separate 
the molded handle 80 from the neck cavity mold 56 and 
injection cavity mold 68. 

[0071] The top of the injection cavity mold 68 is 
25 formed with a tapered portion 86 for receiving the neck 
cavity mold 56 to provide a positive engagement there- 
between. 

[0072] As shown in Fig. 6, the injection-molded pre- 
forms 28 are delivered to the delivering section 1 6 from 
30 the removing section 24. At this time, the upright pre- 
forms 28 are inverted by an inverting mechanism 90. 
After been inverted, the preforms 28 are then delivered 
to the respective carriers 36 in the receiving section 40 
of the blow molding station 14. The carriers 36 are in- 
35 termittently carried by the carrying chain 32 of the car- 
rying means 34 while holding the preforms 28. The pre- 
forms 28 are heated by the heating device 43 in the heat- 
ing section 42 before they are placed in the stand-by 
section 50. The preforms 28 are then blow molded into 
40 containers 38 in the blow molding section 44. The mold- 
ed containers 38 are finally removed out of the system 
at the container removing section 46. 
[0073] In the heating section 42, three of the preforms 
28 are stopped in place. The heating device 43 has in- 
45 frared heaters 92 disposed therein at three positions in 
which the three preforms 28 are stopped. The heaters 
extend in the preform carrying direction. Reflectors 94 
and 96 are provided in the carrying path on each side. 
[0074] The outer reflectors 94 are perforated through 
50 which air is blown from blowers 98 toward the preforms 
28. Thus, the surfaces of the preforms 28 can be appro- 
priately cooled without overheating. 
[0075] As the carriers 36 are moved through the heat- 
ing device 43, each of the carriers 36 is rotated around 
55 its longitudinal axis by a carrying chain 1 00 provided at 
the carrying path through the preform rotation sprocket 
1 02 mounted on the carrier 36, as shown in Fig. 7. Thus, 
a preform 28 held by each of the carriers 36 is rotated 
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around its axis so that it will be heated uniformly in a 
circumferential direction. 

[0076] As will be apparent from Fig. 7, each of the in- 
frared heatersets includes a plurality of infrared heaters 
92 arranged one above another in a direction of the 
height of the preform and movable horizontally relative 
to the preform to provide a desired temperature distri- 
bution in a direction of the height of the preform 28. 
[0077] At each of the positions in which the preforms 
28 are stopped within the heating section 42, a thermal 
insulation shutter 104 is located in the carrying path at 
the innerside. Such a thermal insulation shutter 1 04 can 
be moved toward or away from the corresponding pre- 
form 28 by a movement means such as a shutter cylin- 
der 106. 

[0078] As shown in Fig. 8, each of the thermal insula- 
tion shutters 104 is located at a position close to the 
boundary between a portion to be heated (e.g., barrel 
108) andaportion nottobe heated (e.g., neck 110, han- 
dle 80) of the preform 28. When the preforms 28 are to 
be moved, each of the shutter cylinders 106 is actuated 
to retreat the thermal insulation shutter 1 04 to a position 
X1 (see Fig. 7) in which the shutter 104 does not inter- 
fere with movement of the preform 28. When the pre- 
form 28 has been stopped, the shutter cylinder 106 is 
again actuated to move or advance the thermal insula- 
tion shutter 1 04 to a position X2 in which the shutter 1 04 
is placed nearest to one of the preforms 28, as shown 
in Fig. 8. Each of the thermal insulation shutters 1 04 has 
an opening 1 1 2 having its width larger than the diameter 
of the corresponding portion of the preform 28. Thus, 
the thermal insulation shutter 104 can substantially 
completely cover the handle 80 and neck 1 1 0 of a pre- 
form 28 (see Fig. 8). Therefore, the thermal insulation 
shutter 1 04 can reliably prevent the handle 80 and neck, 
110 of the preform 28 from being heated. Furthermore, 
the thermal insulation shutter 1 04 can reflect the infrared 
rays to effectively the shoulder of the preform which is 
most hardly stretched and desired to receive more heat. 
In addition, the preform portion located below the ther- 
mal insulation shutter 1 04, that is, the portion not to be 
heated in the preform can be effectively protected from 
heat by introducing a cooling air from the corresponding 
blower 98 through the openings in the reflector 94 or 
exclusive air blowing ports provided below the reflector 
94. In such a case, however, the thermal insulation shut- 
ters 104 are not necessarily required. 
[0079] There is further provided a heating rod 114 
which can be inserted into the interior of each of the pre- 
forms 28 through the corresponding carrier 36 to heat 
the preform 28 from inside at each of the positions in 
which the preform 28 is stopped within the heating sec- 
tion 42 (see Fig. 8). 

[0080] Each of such heating rods 114 is movable be- 
tween a position higher than the thermal insulation shut- 
ter 1 04 and a position in which the heating rod 114 will 
not interfere with movement of the preforms 28, through 
an elevator means (not shown). 



[0081] Thus, each of the heating rods 114 can further 
heat the inside of the preform portion corresponding to 
the shoulder of a container to be molded. This can fur- 
ther improve the blow molding process. 
5 [0082] The stand-by section 50 includes two elastical- 
ly-deformable guide plates 116 and 118 located along 
the carrying path, in order to restrict the direction of the 
handle 80 in each preform (see Fig. 6). When the handle 
80 of the preform 28 is touched by the guide plate 116 
or 118, the handle 80 turns forward or backward in the 
preform carrying direction. 

[0083] Even though the handle 80 of the preform 28 
is directed in any direction after the preform 28 has been 
rotated around its axis within the heating section, the 
handle 80 can be properly turned forward or backward 
in the preform carrying direction by the guide plates 1 1 6 
and 118. 

[0084] Such a guide means may take any suitable 
form which will not apply an increased load to the han- 
dle. Alternatively, the direction of the handle 80 may be 
predicted on the basis of the weight of the handle itself 
and the rotational inertia to guide the handle by inelastic 
guide plates. 

[0085] The other means for arranging the handles 80 
in a desired direction may be considered. More particu- 
larly, the carriers 36 are again rotated around their axes 
to arrange the handles 80 in a desired direction after the 
carriers 36 have been stopped at the stand-by section 
50. The handle 80 in each of the re-rotated preforms 28 
is then sensed by any suitable non-contact sensor 
means such as an optical sensor. As such an optical 
sensor senses the handle 80 properly turned in a pre- 
determined direction, the rotation of the corresponding 
carrier 36 is stopped. Thus, the handles 80 in all the pre- 
forms 28 can be turned to a direction parallel to the pre- 
determined direction such as the preform carrying direc- 
tion. 

[0086] If a non-contact sensor or an optical sensor is 
located immediately before the blow molding station and 
when it senses the handle 80 which is not turned in a 
direction parallel to the preform carrying direction, any 
suitable control means may be provided to stop the blow 
mold clamping operation. 

[0087] As shown in Figs. 9 to 11, the blow molding 
section 44 clamps the blow cavity mold 48 consisting of 
split mold portions, a bottom mold 120 and a mold 
clamping plate 122. The blow cavity mold 48 includes a 
neck holder 124 for holding the neck portion of the pre- 
form 28 during the blow molding process. The blow 
molding process is performed by blowing a pressurized 
air into the preform 28 and also lifting a stretching rod 
126. Thus, a container 38 will be stretch-blow molded 
matching the shapes of the blow cavity 1 28 in the blow 
cavity mold 48 and the bottom mold 120. 
[0088] The underside of the blow cavity mold 48 in- 
cludes two recesses 130 formed thereon on the oppo- 
site sides of the neck holder 1 24, each of which recess- 
es receives the handle 80 extending in a direction C (or 
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preform carrying direction) perpendicular to the direc- 
tion B in which the blow cavity mold 48 is to be clamped. 
Either of the two recesses 130 can reliably receive one 
handle 80 after it has been turned in a direction parallel 
to the preform carrying direction through the guide 
plates 116 and 118. Thus, the blow cavity mold 48 can 
be prevented from catching the handle 80 independent- 
ly of the shape or deformed shape thereof. 
[0089] In addition, the neck holder 124 includes a re- 
cess 132 for the handle 80. 

[0090] Thus, these recesses 130 and 132 define a 
cavity slightly larger than the shape of the handle 80. 
[0091] As shown in Figs. 10 and 11, the blow cavity 
mold 48 further includes a ring-shaped step 48a formed 
therein to extend outwardly from the bottom of the re- 
cesses 130 at a position surrounding the boundary re- 
gion between the neck and barrel of a preform 28 
housed within the blow cavity. This ring-shaped step 48a 
can prevent the boundary region between the neck 110 
and barrel 108 of the preform 28 from being deformed 
by the blow pressure. 

[0092] Even though the forwardrnost end of the han- 
dle 80 has a thickened part 80a as shown in Fig. 1 0, the 
thickened part 80a will not interfere with the ring-shaped 
step 48a when the blow cavity mold 48 is clamped or 
opened. 

[0093] The present invention is not limited to the 
aforementioned form, but may be carried out in any of 
various different forms within the scope of the invention. 
[0094] The embodiment of the present invention has 
been described as to the stretch blow molding appara- 
tus including an integral unit which is formed of the in- 
jection and blow molding stations. However, the injec- 
tion molding station may be in the form of a single and 
separate one while the blow molding station may be in 
the form of a single and separate one. 
[0095] The embodiment of the present invention has 
been described as to the injection molding station for 
simultaneously injection-molding four preforms as well 
as the blow molding station for blow-molding the pre- 
forms one at a time. However, the number of preforms 
or containers to be molded may be suitably selected if 
necessary. 

[0096] The embodiment of the present invention has 
been described as to the handle cavities included in the 
injection cavity molds. However, the handle cavities may 
be formed in the neck cavity mold or in both the injection 
and neck cavity molds. 

[0097] The shape of the handles may be L-shaped. 



Claims 

1. An injection stretch blow-molding apparatus, com- 
prising: 

an injection molding station for simultaneously 
injection-molding preforms each having a neck, 



a barrel, and a handle which is formed adjacent 
to the boundary between said neck and said 
barrel; and 

a blow molding station for stretch-blow-molding 
5 the preforms into containers; 

characterized in that 

said injection molding station includes: 

10 - two injection core molds; 

a rotary member which rotates around a rotat- 
ing shaft, supporting said two injection core 
molds at positions opposite to each other with 
said rotating shaft in the center; 

15 - an injection molding section including one in- 
jection cavity mold which is clamped alternately 
with one of said two injection core molds for in- 
jection-molding the preforms; and 
an ejecting section for ejecting injection-mold- 

20 ed preforms from the other of said injection core 

molds which has moved out of said injection 
molding section by rotation of said rotary mem- 
ber; 

wherein said injection cavity mold includes bar- 
25 rel cavities for molding said barrels of the pre- 

forms, and handle cavities communicated with 
said barrel cavities for molding said handles, 
when said handle cavities are located at the 
outside of said barrel cavities in the radial di- 
30 rection of said rotary member; and 

wherein the width of an outside part of said in- 
jection cavity mold measured from the center- 
line of an array of said barrel cavities in the ra- 
dial direction of said rotary member is larger 
35 than the width of an inside part of said injection 

cavity mold measured from the centerline. 

2. The injection stretch blow molding apparatus as de- 
fined in claim 1 . 
40 characterized in that 

two neck cavity molds are supported by said ro- 
tary member; 

each of said two neck cavity molds has a pair 
45 of split mold portions for molding said necks of 

the preforms; each of said handle cavities in 
said injection cavity mold has an opening to 
face one of said neck cavity molds carried to a 
position of said injection molding section by 
50 said rotary member; and 

said handles of the preforms are molded in said 
handle cavities closed by one of said neck cav- 
ity molds. 

55 3. The injection stretch blow molding apparatus as de- 
finded in claim 2, 
characterized in that 

each of said neck cavity molds includes recesses 
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to face said openings of said handle cavities of said 
injection cavity mold. 

The injection stretch blow molding apparatus as de- 
fined in one of claim 1 to 3, 5 
characterized in that 

said injection cavity mold includes a distributing 
section for distributing a cooling water around said 
barrel cavities, when said distributing section is lo- 
cated at the inside of said handle cavities in the ra- 10 
dial direction of said rotary member. 

The injection stretch blow molding apparatus as de- 
fined in claim 4, 

characterized in that is 

said injection cavity mold includes first cooling 
channels disposed around said barrel cavities, 
each of said first cooling channels having an 
inlet at one end and an outlet at the other end; 20 
said distributing section has a second cooling 
channel having at least one supply channel for 
supplying a cooling water to said inlets of said 
first cooling channels and at least one drain 
channel for draining a cooling water from said 25 
outlets of said first cooling channels; 
said inlets are arranged along said at least one 
supply channel at regular intervals; 
said outlets are arranged along said at least 
one drain channel at the same intervals as said 30 
inlets; and one of said inlets which is located at 
the most upstream position of said at least one 
supply channel is communicated with one of 
said outlets which is located at the most up- 
stream position of said at least one drain chan- 35 
nel. 
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FIG. 2 
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FIG. 3 
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FIG. 8 
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FIG. 10 
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